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1 Introduction

The eye is a complex organ and gaze is only one of its features. Even if the pupil’s
primary role is to regulate the amount of light entering the eye in response to different
lighting conditions, pupil dilation/constriction may be due to top-down processes. For
example, the Task-Evoked Pupillary response [1] could be elicited by spontaneous
thoughts or emotions. When interacting with an avatar, the importance of avatar pupil
dilation/constriction together with blink rate has been studied recently in a lie
detection task. The inclusion of these eye features driven from real data increased the
rate of truth/lie detection compared with the same stimuli without these eyes
characteristics [2]. Another eye component is the cornea which is a transparent tissue
that covers the iris. On its surface, a reflection of the world surrounding the person
appears: this effect is called corneal reflection. A vast amount of observable
environmental information can be recovered from the corneal reflection of a single
eye [3]. Only recently, anatomically accurate eye models have been implemented that
clone the video of an eye taking into account this reflection [4] but not tested
embedded in an avatar interacting with humans.

2 Eye Model

Each eye model was composed of an eyeball, a pupil, an iris and a cornea. A webcam
was mounted on top of the screen displaying the avatar and facing the human partner.
Images were grabbed at 30 Hz and then cropped around the gaze point (on the left and
right side for the left and right corneas, respectively). These cropped images were
then warped onto the cornea surfaces (see Fig. 1.).

The pupil diameter of the avatar can be accurately controlled. The average
intensity of the grayscale cornea images was computed and used to control the
variation of the pupil size via an adapted version of the model of pupil light reflex
proposed by Pamplona and colleagues [5]. In addition, the hippus (i.e. a low
frequency variation of the apparent pupil diameter) was also implemented in our
model. This phenomenon refers to a spontaneous and bilateral synchronous oscillation
of the pupil diameter under steady conditions of illumination. In the present model, it
was implemented as a constant oscillation of the pupil diameter with a frequency
equal to 1.4Hz.
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Fig. 1. The corneal reflection phenomenon: a reflection of the world surrounding the avatar
appears on the cornea of each eye; in this example, the reflected image is of the avatar’s human
partner

Pupil dilation/constriction and corneal reflection may increase the sense of
presence of the avatar during face to face communication.
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